Abstract. As the large cross-border infrastructure connecting the Mainland, Hong Kong, Macao and Taiwan, the Hong Kong-Zhuhai-Macao Bridge (HZMB) displays some distinctive features and unique requirements for the different systems and management mode. Based on the analysis of the cross-border traffic control organization structure and related departments, the title of the liaison officer is created, the operating system of liaison mechanism is laid down, and the layered cross-border traffic control operation mode is built according to the location and severity of the event, the impact of traffic flow and the traffic control scope.
Introduction
The in-construction HZMB which consists of a series of bridges and tunnels will connect Hong Kong, Macau and Zhuhai, three major cities on the Pearl River Delta in East Asia [1, 2] . The proposed 50 km link, with an estimated investment of 72.94 billion Yuan and a designed service life of 120 years, consists three parts: Offshore Bridge-cum-Tunnel, Boundary Crossing Facilities (BCF) at Hong Kong, Zhuhai and Macao, and Link Roads in these three regions [3] . When completed, it'll become the longest six-lane immersed tube tunnel, and the longest cross-sea bridge and tunnel combined highway in the world.
The particular policy of "One Country, Two Systems" and the dissimilarities among the legal system, management mode and organization lead to various problems in the traffic control of HZMB [4] [5] [6] . For the purpose of achieving unified management and control of traffic flow after the opening, it's necessary to build the structured, coordinated and ordered cross-border traffic control operation mode with well-defined duties and responsibilities.
The scope and the segmented control philosophy
The cross-border traffic control scope of the HZMB includes the offshore bridge and tunnel within mainland Chinese territory (from the Guangdong/Hong Kong border to the BCFs of Zhuhai and Macao), the Boundary Crossing Facilitates (BCF) at Hong Kong, Zhuhai and Macao; and the Link Roads in these three regions.
For the purpose of achieving the smooth transition of the traffic between the main part of the HZMB and the Link Road to Hong Kong, the project is divided into two sections to match the traffic control requirements between the main part of the HZMB and the Link Road to Hong Kong, as shown in Fig.  1 . The 22.9 km bridge section (hereafter referred to as the bridge section) in the main part of the HZMB is the first section, and the west artificial island-tunnel-east artificial island-link road to Hong Kong is the second section (hereafter referred to as the cross-border section). Matching the structure characteristics and climate features of the HZMB, the segmented control philosophy could recognize all the related departments in the traffic control based on the location and scope of the incident as well as the collaborative traffic control requirements of the Link Road to Hong Kong, which is helpful to build the cross-border traffic control system. 
Operation system in cross-border traffic control of the HZMB
The cross-border traffic control of the HZMB is implemented by many organization and layered institution, which need to be integrated so as to form the layered operating system. By narrowing the range of the information publication and reducing the reuse of the information, the operating system could realize the effective communication and cross-border traffic control. Learn from the best practice of Hong Kong-Shenzhen Western Corridor (HK-SWC), the liaison officer is allocated to take charge the organization and coordination of related departments so as to smoothly ease the traffic while serious and major incidents [7] [8] [9] .
The operation system in cross-border traffic control and emergency response of the HZMB is shown in Fig.2 
Operation Mode in cross-border traffic control of the HZMB
According to the severity, the sphere of influence, the traffic control range, the related departments, the operation mode could be divided into three grades, as shown in Table 1 . Table 1 
Summary
The cross-border traffic control of the HZMB is implemented by HZMBA, the BCF and the link road at Hong Kong, Zhuhai and Macao, the government of Zhuhai, Guangdong, Hongkong, Macao, etc. While handling the incident and resuming the traffic as soon as possible are the most important thing based on the integration and the coordination mechanism of all those departments. In this paper, the operation system with the location of the liaison officer is present to exchange timely and accurate information cooperate with each other. According to the severity, the sphere of influence, the traffic control range, the related departments, the operation mode of the cross-border traffic control could be divided into three grades, which facilitates the actual operation. For the lack of similar cross-border project to be learned, both the operation system and the operation mode are incomplete, which need to be improved in the future operation of the HZMB.
